Changes in medullary extracellular pH, sympathetic and phrenic nerve activity during brainstem perfusion with CO2 enriched solutions.
Measurements are presented of sympathetic nerve activity (SNA), phrenic nerve activity (PNA), and local extracellular pH (ECF pH) within the rostral ventrolateral medulla (RVLM) in response to perfusions of the RVLM with CO2-enriched saline. Experiments were performed on cats anaesthetized with chloralose. The ventrolateral medullary surface was exposed, and a catheter was placed in the left vertebral artery from the axilla to allow perfusion of the RVLM. Baroreceptor and peripheral chemoreceptor denervations were performed by cutting the vagal, aortic and carotid sinus nerves. The activities of the renal and the phrenic nerve were recorded, in some experiments in parallel with the cardiac nerve. Recordings of the pH were done with ion-sensitive theta-microelectrodes. A linear relationship between the CO2 concentration of the perfusate and the evoked changes in ECF pH was found. The ECF pH did not change systematically in one or the other direction within depths between 1 and 3 mm below the surface of the medulla. The various patterns of interaction of ECF pH, SNA, and PNA are described in detail. Phrenic nerve response to perfusions was very variable; a more prolonged increase in amplitude of phasic discharges compared to the duration of changes in SNA and ECF pH was the most frequent finding, but non-phasic tonic activation and complete silence were also seen during perfusions. SNA could also deviate from ECF pH both with regard to its latency and to its time course in response to perfusions. Therefore, this study provides further evidence for deviations of cardiorespiratory adaptation from ECF pH, corroborating the notion that this parameter is not the decisive one for central chemoreception.